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[57] Abstract: 

PURPOSE: To efficiently produce the titled tryptophan in a large amount, by 
cultivating a microorganism transformed by a DN A sequence capable of coding an 
enzymic group of a tryptophan synthetic system, etc., in a culture medium. 
CONSTITUTION: A chromosomic gene obtained by extracting microbial cells of 
Brevibacterium lactofermentum, etc., of the genus Brevibacterium is cleaved with a 
restriction enzyme to give a DNA, consisting of DNA expressed by the formula 
containing an operator region controlling the synthesis of m-RNA, promoter region 
controlling the synthesis of m-RAN, etc. The resultant DNA is then subjected to 
ligation reaction with a plasmid vector to afford a recombinant DNA, which is 
further introduced into a variant strain requiring tryptophan to carry out 
transformation and provide coryneform bacteria having the ability to produce 
tryptophan. The resultant bacteria are then aerobically cultivated in a culture 
medium containing a carbon source, nitrogen source, etc., to produce and accumulate 
the aimed tryptophan in the culture medium.COPYRIGHT: (C)1987,JPO&Japio 

[51] Int'I Class: C12N01500 C07H02104 C07K01300 C12P01322 
C12P02102 C12P01322 C12R00113 C12P01322 C12R00115 
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CCCCCTTCTC GCCATTCGTC TCCCTCAGCT CCCTAAATCC CA AG A ATTGT 
CCCCCAACAC CCGTAAGCAC AGGGACTCCA CCCATTT AGG GTTCTTAACA 

TCCTTTGTTA TTGCCTCGCT ACTTGCCTTT GTGCCCTTCT GCTTCCATGT 
AGG AAACA AT AACCGACCCA TCAACCCAAA CACCCCAAGA CCAACCTACA 

GGTCCGCGTA TGGCTGCCCA TACTGTTGCG ATCGTTGATG CGA ACGCAGT 
CCACGCCCAT ACCG ACGCGT ATGACAACCC TACCAACTAC GCTTGCGTCA 

TGGTCTGACT ATTACCTCGC CGATTATCAA CAAGACTCCG CTCAATGCCC 
ACCACACTGA TAATGGAGCG GCTAATACTT .GTTCTCAGCC GACTTACCGG 

CCCAA AAATG ATTA ATAATT G AGACAAGCT TCCCACTATG TGATAAAGTC 
CCCTTTTTAC T A ATTATTAA CTCTCTTCCA AGGGTG AT AC ACTATTTCAG 

GCGCTA ACTA AGCGACCCTG- ACACCTCAAG TTGTTTTCAC TTTGATG A AT 
CGCCATTGAT TCCCTCGCAC TGTGG ACTTC A ACAA A AGTG AAACTACTTA 

TTACCCCACA ACCGGCAACC CCTGGATCGA ATGAACCTCG CACCGACTAA 
A ATCCGGTGT TGGCCGTTCG GCACCTAGCT TACTTCGACC GTCCCTCATT 

AGGTCCCCCA TGAGCACGA A TCCCCATCTT TTCTCCCTAC ATGTCCGCTA 
TCCACGGGGT ACT.CGTGCTT AGGGGTACA A AACACGGATC TACAGGCGAT 

ATGA TGCAGC CCTGTTCGAA ACCGCTCATA TCACCACCAA GAATGGTATT 
TACTACGTCG GGACA ACCTT TCGCCACTAT AGTGGTGGTT CTTACCATAA 



CACGGTGGT A ACGCAGCCGC TCACGGACTC GGGTAGGGCA GTGCTTGCGC 
CTGCCACCAT TCCCTCGGCG ACTGCCTCAG CCCATCCCCT CACCAACCCG 

TTCCCCGCCT CCCATGCGGT TG ATGAGCGC GACCCCCTCA CCGCACCAAG 
AAGGGGCGGA CGCTACCCCA ACTACTCGCG CTCGCGGAGT GGCCTGCTTC 

CCTCCCTGCC ACTCCTCATG GGCGCTTTCC CCTTTG ATTT CTTAGAAACC 
GCAGGGACCG TGACCAGTAC CCGCCAAAGC GGAA ACTAAA GAATCTTTCG 

CCACTTCGTC CTCGCGCAAA TCGTCCTGG A CATCA ATCAC CAGGACCAG A 
GGTCAAGCAG CAGCGCCTTT ACCAGGACCT CTAGTTAGTG GTCCTGCTCT 

CTCAACAACC TTTCATTGCT TATCGACGCC GCCCTCCCCG CAACCGAACA 
GAGTTGTTCG AAAGTAACGA ATACCTCCCG CGGGAGGGGC GTTGGCTTGT 

ATATTCCCGA TGCTCAGTTC CCCACTCAGA TCA ATGAGCT GAAACAAAAC 
ATATTGCGCT ACG AGTCA AG CCCTCACTCT ACTTACTCGA CTTTCTTTTC 

ACC ATGTCCT CATCCATTCC CTCCTTATCT GCAGCTCCGT GCCACCAACC 
TGGTACAGGA CTACGT AAGC GACGAATAG A CGTCCACCCA CCGTGGTTCG 

CAACTTTTTC GCCCATCCCC TGACTCCAAC CTCAAGTTCA CCGCTGCTA A 
CTTGAAA AAC CGCGTACCGG ACTCAGGTTG GAGTTCAACT GGCCACCATT 

ACCCAGATGG CTCCATCAAC GATGACCTAC ATATCCGCAA TGAGTTGG AT 
TCCCTCTACC CACGTAGTTC CTACTCGATC TATACCCCTT ACTCAACCTA 

CCCCCCCAAC GACCTCCCCC CCGTCTCGGT CCCACCCTCC CCCCGGGTTG 
GCGGGCGTTG CTGGAGCGGG CGCAGACCCA CGGTCGCAGC GCCGCCCAAC 
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GGG ATATGGC GCACCCTGTC GCTGCCCCCT TGTGGCTGCT CTCGGC AGTT 
CCCTATACCG CGTCCCACAC CCACCGCGCA ACACCCACCA CAGCCCTCAA 

GGCTGGTCCT GCCATTGGGT GTTGTCGCTG CCATCGTCTT CATTCCCATG 
CCGACCAGCA CCGTAACCCA CAACAGCGAC GGTAGCACAA GTAACCCTAC 

CGCGAAACCC CGCAGGCGCC TGTTTCCCCT G AAATTG AAC AGGAGGCCCG 
GCGCTTTGGG GCGTCCCCCC ACflAACGCGA CTTTA ACTTC TCCTCCGCCC 

CCA AGATTCA CTTGCATCCA GTGCCTAG AG CTGCGG A A AC TACACA AGAA 
GGTTCTA ACT GAACCTACGT CACGCATCTC GACCCCTTTC ATCTGTTCTT 

CCATTTTGTG AATAACTCTT GTCTCAGTCA A AGCACCCAG TGGTCGTCCC 
GGTAAAACAC TTATTGAG AA CAGAGTCACT TTCGTGGGTC ACCACCACCG 

TTTTTAAGGC TCCTACTTCG TTCGACGAAC A AGCGGGCCT TTTGTGGTTT 
AA A AATTCCG AGCATGA AGC AACCTCCTTC TTCGCCCGG A AAACACCAAA 

TTATTTGATC TTTCCCAGAA ACCCTTCACC CCCACAATGA TTTCCTCGGT 
AATAAACTAC A AAGGGTCTT TCCG AAGTCG GGCTCTTACT AAAGGACCCA 

TCACGAGGAT GCTTCTGCCT TGTTTGCCCA CTTGCGTCCC ACAACCGCAC 
AGTCCTCCTA CCAACACGCA ACAAACCCGT GAACCCACCG TGTTGGCGTC 

TCTTCCCTCG CGGTGTTGA A GAGTTCCGTC CCCATTACCT GCACGGGCAA 
AG A AGGGAGC GCCACAACTT CTCAAGCCAC CCCTAATGCA CGRFCCCCTT 



CCCTAACACA GCAGCTTGGC CAGTAC A ACA CCGCAGAGAA CACCTTTAGC 
CCGATTGTGT CCTCGAACCG CTCATGTTGT GGCGTCTCTT GTGG A AATCG 

CACCATCCAA GTGCTGCGCA ACTTGCACTT CGACTCCCGC TACAGCGACC 
GTGGTACCTT CACGACCCCT TCAACCTCAA GCTCAGCCCG ATGTCGCTCC 

TTTGAAACCC TCCCCGCAGT CGAGGA AAGC GTCAACACTT ACCCCG ATTA 
A A ACTTTGCG AGGGCCCTCA CCTCCTTTCC CAGTTGTGAA TCGGCCTAAT 

CCGCCAAACT CACCGCCGTC TCCAACCCCC CAGCCGACCT CGAGCCCGAG 
CGCCGTTTCA GTGGCCCCAC AGGTTGCGCG CTCCCCTCGA CCTCCGCCTC 

CGCCTACCAA ACCACCCCTC ACCACGGCG A CACTCTTCGC CTTCTCGCTC 
GCGC ATGCTT TGGTGGGG AG TGCTCCCGCT GTGACA AGCC CAACACCGAC 

ATTTACAACG GTG ACATCTA CCAACTTCTC CCGCCGCCCA CTTTCACCCC 
TAAATCTTGC CACTGTACAT CGTTCAACAG GCCCCCCCCT CAAAGTGGCG 

CGTCCCCCTA CATCTTCTAT ATCCGTCCAC TCAACGAAG.G TCGCTCCTAT 
GCAGCGGCAT GTACA AGATA TAGGCACCTG A&TTGCTTCC AGCGAGGATA 

CCCTGAGCTG CAGCTGTACC CAATCCCAGG TACCCCCCCC CCTGCACTCA 
GCCACTCCAC GTCGACATGG GTTAGCGTCC ATGGGCGGGG CCACCTGAGT 

ATGCCCACTC ATCCCAAACA GATCCCCCAC GACACCATCC TTGTCGATCT 
TACGCGTC AC TACGGTTTCT CTAGCCCCTG CTGTCGTACG AACACCTAGA 

CGGATCTTTT GCAGGTGGAT CCCTATTCCC GCGTG ATGCA CTTGCTCTCC 
GCCTAGAAAA CGTCCACCTA GCCATAAGCG CGCACTACCT CAACCACACG 
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CCTCTCACCC CGACGTTGCA CCCACACCTT CATCCTTTCG ACCCCTATCG 
GCACACTCCC CCTGCAACCT CCCTCTCCAA CTACCAAACC TCCCGATACC 

TCCAGCTCTT CCGCCGCGTC GAAA AGCGCA GGCGTGGTTC TTATGGTGGG 
ACCTCCACAA CCCCCCGCAC CTTTTCCCGT CCCCACCAAC AATACCACCC 

TCGTTCGGCG TTTGTCCAGG A TGGTC7GGC TGCTGTGCAG GCTGGTGCTG 
ACCAACCCCC AAACAGGTCC TACCACACCG ACGACACGTC CGACCACGAC 

AAGCCCTATG CCGTGTTGA A TGCCATTGCG CTTGCTGCTG GTTCCACTTT 
TTCCGCATAC CCCACAACTT ACGGTAACCC CAACCACCAC CA AGGTGA A A 

TCTCTACAAC CTCCTCGATC CGTTCGCCGT GGCCGCTTAT AACTCCACGC 
ACAGATCTTG CACCACCTAC GCAAGCCGCA CCCGCCAATA TTCACGTCCC 

CTGATCTGCC TTTCACCTGC ACCTCGTTAC CCTGCCCATG CCGGCAACAT 
GACTAG ACGG A AAGTGGACC TCGACCAATG GCACCGCTAC CCCCGTTCTA 

CCCTCGCCTA CCAGGCACTC ATCGA AtACC ACGGCGGCA A GGTTGAGCCT 
CGGAGCCCAT GGTCCGTGAG TACCTTATGG TCCCCCCCTT CCAACTCGCA 

T6TGCACACC CCTGTTTTTC CAGGTCTTCC CACTCATCTT CACCCTCATC 
ACACCTCTCG GGACAAAAAC GTCCACAACC GTCACTACAA CTCGCACTAC 

GGCTGCCTGG TTGCCCCAGA CGCTATTG A A TCATTGGGCA CCTGTTCCTC 
CCGACGCACC AACGGGGTCT GCCAT AACTT AGTAACCCGT CGACAAGGAC 

TTCGCCTGCA GTTTCACCCT CAGTCAGTGC TGACCCCAAC CGGTCCTATC 
AACCGG ACGT CAA AGTCGGA CTCAGTCACC ACTCCCCTTG CCCAGGATAG 



GGCCTGCATC AATATGCCCA CCTTCACCCC CGCTCCGA AG TTGCGCGCTA 
CCGCACGTAC TTATACCCCT CCAACTGCCC GCGAGCCTTC AACGCGCG AT 

GCAGTGCGGT ACCTCCGCCC CAATGGCGAT ATGGATAATT GCATTGTT AT 
CGTCACCCCA TCGACCCCCC GTT ACCGCTA TACCTATTA A CG7 AACAATA 

GTCTGGTCCG CGATTCTA AT CCTCAATCTG A AGCCGATG A GACCTTGCAC 
CACACCACGC GCTAAGATTA GGAGTTAG AC TTCGGCTACT CTGCA ACGTG 

CGACCTCATC CCATCACACA CGTTGTTCTC ATTGATAATC ACG ATTCTTT 
CCTCCACTAC GCTACTGTGT GCAACA AGAG TAACTATTAG TGCTAAGA AA 

TGTTCCCCAA TACGCTCCCA GTTGA A ACCA TTTTGGCACC CAACCCCCAC 
ACA AGGCGTT ATCCCACCGT CAACTTTCGT A AA ACCGTCG GTTGGGCCTC 

GATCGCCCTG ATCGACCGCA CACTCGGCCA GATTCCTTTA CTGCCTATTT 
CTACCGCGAC TAGCTCGCCT GTG AGCCGGT CTA AGCAAAT G ACCCATAA A 

TGTGCCCCTG TGCACGCCAC CACCCACAAC ATG ATCCTTA CTCATGCACC 
ACACCCCGAC ACCTCCCCTG CTGGCTCTTC TACTAGGA AT GACTACCTCC 

ATCCACAAGT CCCACCCCCC AAGGTTCCAA TTCCCCCTTA TCACTCACTG 
TAGGTCTTCA GGGTCCGCCC TTCCA AGGTT AACCCCCAAT AGTGAGTCAC 

TGACATTCGT CATCTCATCA TGCCGCCACG CACCACCGAT CCAAAGGCCA 
ACTCTA ACCA CTACACTAGT ACCGCCGTGC GTGCTGGCTA CCTTTCCGGT 

ATTTTCTCCC GCTGTCTCGA ACAACTTCTC GCG A ACTAAT A AAAAGGATT 
TAAAACACCG CG ACACAGCT TCTTCAAGAG CGCTTGATTA TTTTTCCT AA 



TGATTCATGA CTTCTCCAGC A ACACTGAA A CTTCTCAACC CCTACTTGGA 
ACTAAGTACT CAACAGCTCG TTGTGACTTT CAAGAGTTGC CGATGAACCT 

CCCTCGGTGA ATACGATCAC GTGCACATCC CACCGCTCCT TCCGACCATC 
GGCACCCACT TATCCTACTG CACCTGTAGC GTCGCGACCA ACCCTGGTAG 

CCTCCCGCCG GCTCCTCCGT TCCCGATTAC TCCCCCAGCT TTGCTAGATT 
GGACCGCCGC CCAGCAGCCA ACCGCTA ATG ACCCCGTCCA AACGATCTAA 

GCTTCCCTGA TCGCAGCATC CGGTGG AGTG AACCTGGCTA AGCACCGCAA 
CGAACCGACT AGCGTCCTAC CCCACCTCAC TTCCACCCAT TCCTGCCCTT 

ATATTCCTTT CGGCCTTGAT GTCGATCCTG CTGTGAAGTC GTTCGAACCG 
TATAACGAAA CCCCGAACTA CACCTAGCAC GACACTTCAC CAAGCTTCCC 

TGTGCACCCG CTTCCCCAGC CGCTGA AATT CCCCACCATC TTCAACACCC 
ACACCTCGGC CAAGCGGTCC GCG ACTTTAA CGCGTGGTAG AAGTTGTGCG 

GCCAATCCCA ATCATCCACA GCTCATCCCC CAGGTCTTCC CCGAG.CTCCC 
CCCTTACCCT TAGT ACCTGT CGAGTACCGC CTCCAGAAGG CGCTCGACCC 

TCCACGCCAC CACCTTGGTC TCCCACCTTA AAGAAGACGC CACCATCGAG 
ACCTCCCCTG CTCCAACCAC ACCCTCCAAT TTCTTCTCCC CTCCTAGCTC 

CGATCTCGTG GGTGGCCTCG GCACTGAGA A CGCCGAAGCT ATGCCCCCTA 
CCTAGACCAC CCACCGGAGC CCTCACTCTT CCGGCTTCGA TACGCCCCAT 

GCAGCTCCCA TGTTCTATCT CAACCCCGAT GTCGACTCCT TCAACCATCC 
CCTCCACCCT ACAAGATAGA GTTGCCGCTA CAGCTCACGA ACTTCCTACC 



TAACCCCACT CCAACCCTCG AGGAGGCAAT TCAGGTGTTC ACCCCGCTCA 
ATTCCGCTCA CCTTCGGACC TCCTCCGTTA ACTCCACA AG TGGGGCGACT 

CCTACTCCCC GTCACCACTT CGCTGATATT GCCCCCGCTC CCAAGGCATT 
GCATCAGCGC CACTCGTCAA GCG ACTATAA CCGCCGCGAC CCTTCCCTAA 

CCGCTCCCAC TGCTGCCCAC GGTGCCAACA CCATCAACAT CACCACCGGC 
GGCCACCGTG ACCACCGCTG CCACGCTTGT GGTAGTTCTA CTGGTCCCCG 

CCGTTCAGTG AGCTCCAAGT CCGGTTCCGC CGATCTCCTG CAGCCGCTGA 
CCCAACTCAC TCG AGGTTCA CCCCAAGCCC GCTACACCAC ATCCGCG ACT 

TCCA ACTTCA CCTTCCTCTT CACACCTGCG TACAACCCTC CGATTGCGCA 
AGCTTGAAGT GGA AGGACAA CTCTCCACGC ATGTTCGG AC GCTA ACGCGT 

TTCCACCATT CCTCTCCCCG GCCCGCCCGG ACCCTCACAT CATGGGCGTC 
AACCTGCTAA CCACACCGGC CGCCCCGCCC TCGC AGTCTA CTACCCCCAC 

CCGTACACCC GCGCTTCTTC TCCATGCCCC AGCCACCGAT GAGATCGCAG 
GGCATGTGCG CGCGAACAAC ACGTACCGCG TCCCTCGCTA CTCTACCGTC 

CATTACACCA TCGAGCCTGA CGACCTTGGC CTTCGCCCCT ACACCCTTGA 
CTAATGTCGT AGCTCCCACT CCTGGAACCC CAACCCCCGA TCTCCCAACT 

CTTTCCCCGC CACCCCCCCT CATCCACACC CTCATCCCTT GCCTGCGTCC 
GAAAGCGCCC CTGGCCGGGA CTACGTGTGG CACTACGCAA CCGACGCACC 

TCCACAA AAG CCCCTTTCCT TGCTTCCCCA CGCCACCACC CAGCCATCCT 
ACGTGTTTTC CGCGAAACGA ACCAACCCCT CCCCTCCTCC GTCCCTACCA 
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TCGCCA AGCA CGA AGACATC GATTACTCAC AAAACGACTC TTCGAATCAC TAGTA AT A AT CTGCCCACCG TCTTGGAAAG CATCGTGG AG GGTCCTCGCG 

ACCGCTTCGT CCTTCTCTAG CTAATGACTC TTTTCCTCAG AAGCTTACTG ATCATTATTA GACCGGTCCC AC A ACCTTTC CTAGCACCTC CCAGCAGCCC 

CACACCTGGA CGAAATTCGC CCTCGCATCG CTCACGTCGA TCTGGATGCG CTTCCAA AAT CCACCCGCTC TCTGTTCG AT TCCCTCAACC AGCGTAGGGG 

CTGTCCACCT CCTTTAAGCG CCAGCCTAGC GAGTGCACCT ACACCTACCC GAAGCTTTTA CGTCCGCCAC AGACAACCTA AGGGACTTGC TCCCATCCCC 

ACGCCCCCGT TTCATCATCC AGTGCAACTC CGCATCGCCT TCTTTGGGAA TGATTCGTGA GCACTACCAG CCCGGTGAAA TCCCTCGCGT GTACTCTCGC 

TCCCCCCGCA AAGTAGTACC TCACGTTCAG CCGTAGCGGA AG AAACCCTT ACT AAGC ACT CGTGATGGTC GGCCCACTTT AGCGACCCCA CATGAGAGCG 

TACCCACCGG CAATTTCCCT CCTGTCCCAG CCGGATCCTT TTGGTGGCCA TTACCATCAC CTCCCTACCC TTCCCGCTAC CTCTCATCTT CCCCTGCTCT 

ATCCCTCCCC CTT AAAGGCA CCACACGCTC GGCCTACCAA AACCACCCCT AATGCTACTG GACCGATCGC AACCGCGATG CACACTAGAA CCCCACCACA 

GCAAAGACTT CATCATTGAT CCTCTCCAGG TACG ACCGGC GCGTTACTTT GGTGCTGATG CCATCCTCCT CATGCTCTCT GTGCTTGATG ATGA AG AGT A 

CGTTTCTGAA GTACTAACTA GCACACGTCC ATCCTGGCCG CGCAATCAAA CCACGACTAC GGTAGGACGA GTACC AG AG A CACGAACT AC TACTTCTCAT 

CGACCCACTC CCTGCCCAGG CTGCCGCTTT TGATCTCCAT ATCCTCACCG AGGTTATTGA TGACGAGCAA CTCGCCCCCC CCATCAACCT GGGTGCGA AG 

CCTGCCTCAC CCACGCCTCC GACCCGCAAA ACTACACCTA TAGCACTCCC TCCAATAACT ACTCCTCCTT CAGCGCGCCC GCTACTTCCA CCCACGCTTC 

ATCTTTGGCG TCAACCACCG CAACCTCCAT GATCTCTCCA TTGATTTGCA TCGTTCACCT CGCCTGTCCA AGCTCATTCC AGCAGATGCC GTGCTCGTGT 

TAGAA ACCCC AGTTGGTGGC CTTGGACGTA CTACACAGGT AACTAAACCT AGCAACTCCA GCCGACAGGT TCGAGTAAGG TCGTCTAGGG CACGACCACA 

CTG AGTCTGG CGTGCCCGAT ACCGAA ACCG TCCGCCAGCT ACGTGGCCAC TCCAATGCAT TCCTCGTTGC CTCCCAGCTG ACCAGCCAGG A A A A CCTCGA 

CACTCACACC CCACGCCCTA TCCCTTTCGC ACGCCCTCCA TCCACCCGTC AGGTTACGTA ACGAGCAACC GAGGGTCGAC TGGTCGGTCC TTTTGCAGCT 

TCTCGCAGCC CCCCAATTGC TCTACGCCCC CAACAA AGTC TGCGCACTCA CCTCACCAAG TCCAGCACAA ACCGCTCGCG CACCGGGTGC CGTCTACCGC 

AG ACCGTCGG GCGCTTAACC AGATGCCGGC GTTCTTTCAG ACGCCTGACT GCACTGCTTC ACGTCGTCTT TGGCG AGCGC GTCGCCCACG CCAGATCCCG 

RCGCTCATC7 TCG AACAGGC ATCGCCACGT AATGTTTCAC GTGAA ACATC CCA AAAAATC ATCGCCCCAG ACCCCAACCT GCGCTACGTC GCCGTCACCC 

CCCGACTAGA AGCTTCTCCC TACCGCTGCA TTACAAAGTC CACTTTGTAC CGTTTTTTAG TACCGCCGTC TCGCGTTCCA CGCGATCCAG CGCCAGTCGG 



CTCCCACCTC CCGGTACAAG GATTTGCTTG TCGACGCCAT CTTCGCCGTA CAA ATCCACG CCCCACTGCA GCGCAGCCTC GA AGCACAA A AGGCATTG AT 
CACDGTCGAC CCCCATGTTC CTAAACG AAC AGCTGCCGTA GAAGCCGCAT GTTTAGCTGC GGGGTGACGT CCCGTCGCAC CTTCGTCTTT TCCGTA ACTA 



CGCCCCCGTT CGTCA AGAGG 
GCCGCGCCAA GCACTTCTCC 

AAGCTA ATTC TTCATGCCCA 
TTCG ATTAAG AACTACCCCT 



TTGCACCGCA GCTCCAGGTC 

AACCTCCCCT CCACGTCCAC 

TGAAGCTGGC ACCGCGGAAG 

ACTTCCACCG TCCCCCCTTC 



TGCCGCGCGA TCTCG ATGTC 

ACCCCCCGCT AG AGCTA CAG 

TATTCGACTC GGCTACGGTC 

ATAAGCTGAC CCGATGCCAC 



CAGCCCCTTG GGCGCTGA AG 
CTCCCGGAAC CCCCGACTTC 

CCGGCCGCTG TGAAGGCAAA 
GGCCCGCGAC ACTTCCGTTT 



TCCCACACGG TG ACGTCG AT 

ACCCTCTCCC ACTGCACC7A 

GTCTTTGCTC CCGCGACCCA 

CAGAA ACGAG CCCCCTCCCT 



TCTCTCCCGA CAACCCTCCG CACGCACTCG CTCTGGCCTG CGCACCTTTA GACATCAACT CTGGCCTGCA ATACCCCGCC GGTGCAGGCA CGTCGGGCTG 

ftC AG ftCGCCT GTTGCCACGC GTCCGTGAGC CACACCCGAC GCGTCCAfl AT CTGTACTTCA GACCGCACCT TATGCGGCGG CCACGTCCGT GCACCCCGAC 

GGCCGAA AGA TGCCGGCGCG CTGCTGA AAA TTTTCGCGAC CATCTCCACA TTCCATTACT A AAGGTTTAA ATAGGATCAT GACTG AA AAA GAA AACTTGG 

CCCCCTTTCT ACCGCCGCGC CACCACTTTT AAAACCCCTC CTACAGGTCT AAGGTAATGA TTTCCA A ATT TATCCTAGTA CTGACTTTTT CTTTTG AACC 

CCCGCTCCAC GCTCCTACCT GCATACTTCC GTCAATTCGC CGGCCA&TTC GTCCCGG AAT CCCTCCTGCC TGCTCTCCAC CACCTGCACA AGGCCTTCGT 

CCCCCACGTG CGACGATCGA CGTATGA AGC CACTTAACCC CCCGCTCAAC CACCGCCTTA CCCACCACCC ACCACACCTG CTCCACCTCT TCCGG A AGCA 

TGACGCCACC AACAGCCCAG AGTTCCGCGA AGAACTCGCC CCCTACCTCC GCGATTATCT CGGCCGCCCA ACCCCGCTGA CCGAATCCTC CAACCTCCCA 

ACTGCCCTGG TTCTCCGCTC TCAAGCCCCT TCTTCACCCG CCCATCGACG CGCT A AT AC A GCCGGCGGCT TGG&GCGACT G&CTTACGAG GTTGG AGGGT 

CTCGCAGGCC AACCCAAAGG CTTTGCGCGG ATCTTCCTCA AGCGCG A AGA CCTCGTCCAC GGCCGTGCAC ACAA AACTA A CCAGGTGATC GGCCAGGTGC 

GACCGTCCGC TTCCCTTTCC GAAACGCCCC TAG A ACG AGT TCCCGCTTCT GCAGCAGGTG CCGCCACCTC TGTTTTCATT GGTCCACTAC CCCCTCCACC 

TGCTTGCCAA GCGCATGGCC AAAACCCGCA TCATCGCACA CACCGCCCCA GCCCAGCACC GCACCCCCAC CGCTCTCGCA TGTGCCCTCA TCGGCCTCGA 

ACGA ACGGTT CCCGTACCCG TTTTCGGCGT AGTAGCCTCT CTCCCCGCGT CCCCTCCTCC CCTCGCGCTG GCGACACCGT ACACGCG AGT ACCCCGACCT 

GTCCGTTGTC TACATGCGCC CCA AGGACGT TCCCCGCCAG CAGCCCAACC TCTACCGCAT GCACCTGCAC GGCGCGA AGG TCATCCCCGT GCAATCTGGT 

CACGCA ACAG ATGTACCCCC CGTTCCTGCA ACGCCCCGTC CTCGGCTTCC AGATGGCGTA CGTCGACGTG CCCCGCTTCC AGT AGGCGCA CCTTACACCA 
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TCCCGCACCC TCAACCACCC CCTCAATCAA CCGCTCCGCC ATTGGACCCC 

ACGCCGTCCG ACTTCCTCCC CCACTTACTT CCCCACGCGC TAACCTGCCC 

CAT7CCCA AC CATCCTGCGT GAATTCCACA ACCTCATCTC TCAGGAAGCC 

GTAAGGCTTC GTACCACCCA CTTAAGGTCT TCCACTAGAG ACTCCTTCGC 

CTCTGTCGGT GCTGCCTCCA ACGCCATCGG CATGTTCGCA GACTTCATTC 

GACACAGCCA CCACCGAGGT TGCGGTAGCC GTACAACCC7 CTCA AG7AAC 

GACTCCGGCA AGCACGGCGC AACCATCACC AACCCTCACA TCCGCATCCT 

CTCACCCCCT TCGTGCCGCG TTGCTAGTGG TTGCCAGTCT AGCCGTACCA 

AGTCCTACTC CATCTCCGCC GGAC7TGA77 ACCCACCCGT CGGCCACAGC 

TCAGGATGAG GTAGACCCGG CCTGAACTAA TGGCTCCGCA GCCGCTCTCG 

GAAGCCCTCC AAGCATTCCA GTAGCCTCGC CCGCTACGAA GGCATCATCC 

CTTCCGGAGG TTCGTAAGCT CATCCCAGCC CGCCATCCTT CCGTAGTAGG 

ACCGCCGA AG AGGA AGGCCA GAACTTAACC ATCCTCGTCT CCCTATCCGG 

TGGCCGCTTC TCCTTCCGGT CTTCA ATTGG TACCACCACC GGCATAGGCC 

CAG AACTGAT CCTG AAGGAC AACCGATGAG CCCTTACGAC GATCTTTTTG 

GTCTTGACTA GGACTTCCTG TTGCCTACTC GCCAATCCTC CTAGAA AA AC 

CTCACCCACC CTTCACCAG A CCftCCCTTTC CACATCATCT CCACACCAAT 

GACTCGCTGG G A AGTGGTCT CCTCCGAA AG GTCTAGTAGA GC7C7CGTTA 

TTGCCCATCG CCCCACCGTC GCGCAATCCC ACCTCCGCGC ACTCGACCCC 

A ACGGCTACC GGGGTGGCAC CGCCTTAGGG TGCAGGCCCC TGAGCTGCCG 



AACCTTCCAC GAGTCCCACT ACCTTCTCGG CACCCCCCCC CCCCCCCACC 

TTGCAAGCTC CTCAGCCTGA TGGAAGACCC CTGGGCCCGC CCGGGCGTCG 

AAGCCACAGA TGCTAGACCC CACCCGCAAG CTTCCCCACG TTGTGGTCCC 

7TCCCTGTCT ACGATC7CGC G7GGCCGT7C G A AGGGC7GC AACACCAGCC 

ACGA7GA AGG CC7AGAGC7C GTCGGCGC7G AGCCAGCCGG 7G ft AGGCCTC 

7GCT ACTTCC GCA7CTCGAG CAGCCGCCAC TCGGTCCGCC AC77CCGCAG 

GCACGCCACC CGTTCCTACC TGA7CCCCAA CTCCGACGCC CAAG7GCAAG 

CGTGCCGTGG GCAAGCATGG ACTACGCGTT GACGCTCCCG GTTC ACC7TC 

ACGCACACC7 GCACGCCACC GGCGCGCAC7 ACG77CG7A7 CACCGACCCC 

7GCG7G7GGA CGTGCGG7GG CCGCGCGTGA TGCAACCA7A G7GGCTGCGG 

CGCGCACTGG AA7CCTCACA CGCG7TCGCC TACGACTCAA GCGCGCCAAG 

GCGCCTGACC 7TACGAC7GT CCGCAACCGC ATGC7G AC77 CGCGCCC7CC 

CCGTGGCCAC AAGCACGTTG ACCA7CGCGC CGGCACCCTC GAAGAAAA7C 

CCCACCCC7G TTCC7GCAAC TCCTACCGCC GCCG7GGG AG C77CT777AG 

GCCACGCCTC GACACGG7CA GGGGAGGGCG CCT77G7TCC C7TCA7CA7G 

CGCTGCGGAG CTCTCCCAC7 CCCC7CCCGC CGAAACAAGG CAAGTACTAC 

CGAACGTGGC GCAGA7CCAC TGGAACT7GC CGTACCTT7C TCCGACCCAC 

GC77GCACCG CCTCTACGTG ACCTTCAACC GCATGG AA AG AGGCTGGCTC 

GGCGCCACCG 7 AGACAGCGC ACTCGAGCAG ATCAAGCGCG 7GCGCGCAGC 

CCGCGG7GGC ATC7GTCGCG 7GAGCTCGTC TACT7CGCCC ACCCCCG7CG 



C7ACCCAGAG CT7CCCA7CC GAATGC7CA7 C7ACGGCA AC C7TCCTTTCA CCCCTCCCT7 GGATCGC7TC TACCAAGACT TCGCTGAAGC TGGCGCAGAC 

GATGGG7C7C CAACCCTAGC CTTACGAG7 A GATCCCGTTC CAAGGAAAGT GGGCACCCAA CCTAGCGAAG A7GCTTCTCA AGCCACT7CC ACCCCCTCTG 

TCCATCCTCC TCCCAGACG7 CCCAGTCCGC GAAGGCGCAC CC7TTTCTGC AGCACCCGGA GTTCATCCCA TTTACATCGC TCCCGCCAAC GCCAGCGAGA 

ACG7AGCAGG ACGG7CTGCA GCGTCAGGCG C7TCCGCGTG GCAA AAGACG TCGTCCGCCT TAACTACGG7 AAA7CTAGCG AGGCCGGT7G CGGTCCC7CT 

A AACCC7CGA GGCTG7CTCC CCCGCATCAA AGCGC7ACAT C7ACGCCATC TCCCGCGACC GCCTCACCGG CACCCAACGT GAATCATCCA CCGACCGCCT 

77TGGGAGCT CCCACAG AGG CGGCCTAGTT TCCCGA7G7A GA7GCCGTAG ACGGCGCTGC CGCAG7GGCC GTGGCT7GCA CTTAGTCCGT GGCTGCCGGA 

C7CCCCAGTG GTCCACAACA TCAAGAAATT TGATCGCGCA CCCATCCTCT 7CGGCTTCCC CCTCTCA7CC CCTCAGCACG TGGCAG ACGC GA7TGCAGCG 

CAGGCG7CAC CACC7GT7GT AGTTCT77AA ACTACCGCGT GGGTACCAGA ACCCCAAGCC CTGCAGTAGG GCACTCGTGC ACCGTC7CCG C7AACG7CGC 

CGTGCT7CCG GTGCGATCAC GGGTTCCGCC ATCACCA AGA TCATTGCTTC CCAC7GCGAA GGTGAGCACC CGAACCCCTC CACCATTCCA GATA7GGACG 

CCACGA AGGC CACCCTAGTG CCCAAGGCGC TAGTGG7TCT ACTA ACGA AG GG7GACGC7T CCACTCGTGG CCT7CGGCAG G7GGTA AGC7 C7A7ACCTCC 

G77TG A AGAA GGATC7CACT GAC7TCA7GT CTGCGACTCA AGGCACCCAC CAAGAAGCTT TACCCC7TTA AA7CTGCCAA TCTTTCACCT CAAACAT707 

CAAACT7CTT CCTAGAGTG A CTCAAGTAGA GACGCTGACT TCCGTCGCTG GTTCTTCCAA ATCCGGA AAT TTAC ACCGTT ACA AAG7GCA CTTTGTAAGA 

GAG AG AA7G7 AGAA ACATCA AAG AAGCCAC C7CCTAGCTC TCCGGCTCCC ACGCGCCT7C TTTCTTTCCG GTTTAGGAAA 7CTCAGCCT7 T7GCAGATCT 

CTCTC7TACA TCTTTG7AG7 TTC7TCGC7C GAGGATCGAG AGCCCGACCC TCCGCCGAAG AAACAAACGC CAA A7CCT7T AGAG7CCCAA AACC7CTAGA 

TAGCTTCGAG CCGCTGCGG7 ACGAGCGCCC GCCCGAGGAG CAATCTTAGG GTAGGTCCGA GCCCCACCCG TTCGACTGGC ATCACGTTCC GCCTTCGCCA 

ATCCAAGCTC GGCCACCCCA TCC7CGCGGG CGGCC7CCTC GT7AGAATCC CATCCAGCCT CCCGCTCCCC AACCTCACCG TAGTGCAACG CGGA AGAGG7 

CGCGCCTACC CT7CGCACCT CCATCC 
GCGCGCATGC CAACCCTCCA CCTAGC 
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2) 4*ftitf#<Dftlffi3R 1 ♦) 
U * ft * h i5f * I fit _b J: *> * DNA . 

3) ONA ^AXWKl^fllt* ftfcDNA Xtt&&&!fo 

t; iii#t <&dna TfcM*?HB*©3£iam 1 'flXtt 

35 2 mffi^CDDNA . 
dim 3 «K«®DIU . 

5) «tt *« y u t* a ^ t- u s 2* k c & -r h Sk 

**tttt»*0fgEH# 3 'jlgSttftONA . 

6) SJJt 7' U f /< ^ -r 7 *> A • 7 ^ h 7 x 

7) 0HA *< i #2*8. £8XttfMlife$ H/cDNA 
DNA . 

8) ONA # r 7 * $ K X « 7 7 - >* ffc * <Z> ^ 0 
<D0WA *W^4L-MjrF7yy®8affi. 



EIBMB 62-244382 (6) 

10) 2 staves* 7 ^c^7 * j tit&n* 

b -< r * K X « 3f G ( £2 $ Glu 1/ $ 7 ft<P 
A 77:*/, C Q 7Zl\'7^ 

>R, E TM:7Bl, F 7: ^u7=7->, 
G H kz?v7, 1 H'VD'fV 

v. k 'jvv. l a<=/A m y ^y, 
v. v it'jy. w hM7H77y. Y *Q 

v VfcfiVf . 



. * 2 * 

3 0 20 30 40 50 60 70 80 90 J 00 

MSTNPHVFSL DVRYREDASA LF AIILGGTTA DDAALLESAD ITTKNCISSl AVUSSVRJT CTGNTVVT0P LTDSCRA V VA RLTQQLC0 YN TAENTFSFPA 

1 1 0 120 130 M0 ISO 160 170 180 190 200 

SDAVDGRERL TAPST1 EVLR XIQFESGYSD ASLPUHCCP AFDFLEtPET LPAVEESVNT YPDYOFVLAE 1 VLD! NHODQ TAKLTGVSMA PGEIEAELHK 

210 220 230 240 250 260 270 280 290 300 

LSLL f DAALP ATEHA YQTTP HDGDTLRVVA DI PDAQFRTQ I HELKEN f VN CDIYQVVPAB TFTAPCPDAF AAYLOLRATH PSPYBFYIRG LHEGRSYELF 

310 320 330 340 350 360 370 380 390 400 

GASPESNtKF TAANRELQLY P1ACTRPRCL NPDGS1 NDGL OIRNELDHftT DAKE 1 ADDTft LVDl ASNDLA RVSVPASRRV A OLLO V DBYS RVrtHLVSRVT 

410 420 430 440 4S0 460 470 480 490 500 

ATLOPELDAL OAYRACMHMG TLTCAPKLRA MELLRCVEKR RRGSYCGAVG YLRG KGDHDH CIVfRSAFVQ DGVAAVQ AGA GVVRDSNPOS EAOETLHKAY 



510 520 
AVLNAULAA CSTIEV1R • 
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m 3 it 



«Bf|H362-244382 (7) 



10 20 30 40 50 GO 70 80 90 100 

riTIIVVLlONH DSFVYHlVOft FA V AG YKCTV FRNTVPVETI L A ANP DL I CL SPCPCYPAOA GKHttA L I ERT IGfllPLLGIC LCYOAL I EYH GCKVEPCGPV 

110 120 130 140 ISO 160 170 180 190 200 

MGTTDifll I LT DAGV8SPVFA GLA TDVEPDII PEVPGRKVPI CRYHSLCCW APDG I ESLCT CSSEIGDVIM A ARTTDGKA J CLQFIIPESVL SPTGPUISR 

210 
CVEOtUN- 

35 A H 

10 20 30 40 50 GO 70 80 90 iOO 

flTSPATLKVL NAYLDNPTPT LEG A f EVPTP LTVGEYDOVII I AALLAT I RT 8GE0FAOIAG AAKAFLAAAR PFPI TCAGLL DSAGTGGBCA NT 1 K f TTG AS 

110 120 130 140 150 160 170 180 1"90 200 

IIAASGGVKL AKHGNRSVSS KSGSADVLEA IK I PLGLOVD RAVKWFEASN FTPLFTPAYH PAIAHVQPVR Q ALKPPT FFN TLGPLLSPAR PEROIflCVAN 

210 220 230 240 250 260 270 280 290 300 

AKIICQUAEV FREIG RTRAL WIIGAGTDEI A VHGTTIVWE LKEDCT I EDY T 1 EPEOIGLG RYTLEDLVCC LGTENAEAHR ATF ACTCPDA IIRDrttAASAG 

310 320 330 340 350 

ArtP YLNGDVD SLKDGAOKAl SLLADATTOA WLAKHEE I DY SEKBSSND* 



* 5 51 

10 20 30 40 50 60 70 80 90 1 00 

MTSWNLPTVL ESI VEGRRCH LEE IRARI All VDVDALPKST RSLFOSLNQC RGGARFIHEC KSASPSLGH1 REIIYOPCEIA RVYSRYAA A I SVLCEPDRFG 

110 120 130 140 ISO 160 170 180 190 200 

GDYDHLATVG A TSIILPVLCK DPIIDPVQVR PARYFCADA I LLMLS VLDDE EYOALAAEAA RFOLDILTF.V 1 OEEEVARA I KLG AK I FGVM HRNLIIDISID 

220 230 240 250 260 270 280 290 300 

LOBSRRLSKL IPADAVLVSE SGV RDTETVR QIGCltSN AFt VGSQLTSQEN VOLAARELVY GPHKVCGLTS PSA AGTARA A CAVYCGLIFE EASPRNVSRE 

310 320 330 340 350 360 370 380 390 400 

TSQKIIAAEP NLRYV A VSRR TSGYKOLLVD GIFAVQIIIAP LOGSVEAEKA LI AAVREEVG PQVQVHRAIS HSSPLGAEVA EGDVOKL I LD AllEGGSGEVF 

410 420 430 440 450 460 470 480 

DWATVPAAVK AKSLLAGG I S PDNAAGALAV GCAGLO I NSG VEYPAGAGTW GKGERCRRA A ENFHDHLHIP LLKV * 
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%ma 62-244382 (8) 



* 6 St 



10 20 30 40 SO 60 70 80 90 100 

UTEKEKLGCS ULPAYPGEF GGOFVAESll PALDOLEK AF VDATNSPEPR EEIGCYLRDY LGRPTPLTEC SNLPLAGEGX GF AR ! FLKRE DLV1IGG AUK7 



110 120 130 HO 150 160 170 180 190 200 

KOVIGQVLLA KRrtGKTRlU ETC ACQHGTA TALACALHCt ECWYttGAKD VARQQPNVYR ttQLHGAKVIP VESGSGTLXD AVNEALRDWT ATFHESHYLL 



210 220 230 240 250 260 270 280 290 300 

GTRAGPIIPFP TIVREFHKVl SEEAKAQMIE RTGKLPOVVV AC VGGGSNA I GHFADF I ODE GVELVGAEPA CEGIDSCKHG AT t TWCQ C C I LfTCTRS YLPtR 



310 320 330 340 350 360 370 380 390 400 

NSDCQVEESY SISAGLDYPC VCIISTHTCTP PARTTL V5PT PXPSKIISSSL ARYEC [ I PUT GI LTRVRLRL KBAKTAEEEG OMLTILVSLS CRCDKOVOJIR 



410 420 
AGTLEEKPEL ILKDNR * 



m 7 sc 



10 20 30 40 50 60 70 80 90 100 

HSRYDDLFCD ASTRSGECAF VPFIMLSDPS PEEAFQMST A I ERGAOALE LGVPPSDPVA OGPTV AESI1L RALOGGATVD SALEQIKRVR AAYPEVP1GM 



110 120 130 140 150 160 170 180 190 200 

1 1 YGK'VPFTR GLDRFYQEFA EAC ADSI LLP DVPVRECAPP SAA AG I DP I Y UPAMASEKT LECVSAASKG YIYAISRDCV TCTERESSTD CLSAVVDNIK 



210 220 230 240 250 260 270 280 290 

XFDGAP] LLC FGISSPQHVA DA I A AGASGA ITGSA1TKM ASIICECEHPR PSTIRDrtDGL XKDLTEF I SA TECSDQECLG I 



id 7$; t&&m& lgpa8U&S. Xtt&lftfc 
? n/;? $ j »ae?flr *> <M#ft2ft*<z>§5BB35 i o 

i2> KftM#:<z>mw& i o iji*^ ugs 1 1 w& 

W<D ^7'* KXttSS^ 3 - K"T *DNA . 

15) ftfttoX<D&W& 1 'H&tfXtiE 7 

ic) ttfrs»*©Jcifflm i flft^xtt-g 7 jjise® 

© ^ - $ * - * -«[JsS0>ffi?!J*fT-r 4 DNA tm^ 
* ft v Jfi |ft * DNA r£CJ;4L - M) / h 7 



liVut'A^r'J 01®, h 'j 7' I* 7 7 y & o 

JcftfflCfr' -5 ZX 'j C Corynefora 

bacteria) (£ n - - X • "7 s- a 7 & • it 7 • 
X ^ — ^ % H t A ~f • *< 9 vr % ) it o i? — (Qargeys 
Manual of Determinative Bacteriology) 35 8 J£ 
5 9 9 M (I 9 7 4) C£*&<*#tT^*-l&0)ft 

-r u t* /v ^ ^ »j a • x ^ /< r J * ^ a 

ATCC 14020 
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7" \* t* ^ r 'J n • 

7* U t* X £ ? ij * J» • 

7 l/t'A^f'J 7 A • 

7* U t* £ -f y 7 2> • 

3 «J * /< 0 y f) J* • 

a »j * i< * * * a • 



v A d »J r ^ i, 

ATCC 14066 

ATCC 14068 

ATCC 13869 
a -fe- 7 ^ ATCC 13825 
"7 -7 J* ATCC 13826 

ATCC 19240 

ATCC 13870 
t ;u £ 5 77 A 

ATCC 15806 
* >ui- x ATCC 15991 

ATCC 13032.13060 
')Vn ATCC 15990 
> ^ -fe 3 - ^ 

ATCC 17965 



#B3B362-244382 (9) 

ATCC 15354 

* - ? - . & £>' 7 x ^ ^ X - ? - s $ h C ') - 
f-tr* K£ 3 - Kt (trpL) . 7 V* 

7 -J\<&'> y ? - -b'&fc?- (trpE.lrpC)x 
y *->;ur ^ * 7 -^fiSt h 5 >" X 7 x 7 - fef itfc 

^ (trpD) x N - (5 ' - * * * y ** T y * 
7 - H'ffiM v ^ 7 - - 4 y K - /u - 3 - 'J * 
a - ;u 'J yg > y ? - -t: ififc* ( tr P C) . MJ 7' 
h77^'>y^-b*ifl|£^ <lrpB,trpA)<B#WiiS 

TfilljgLt^ * t> ©£ V" 7 . 



L (iH*. tfll.Sai to and K.rtiura B i ochen. B iophys 
Ada 72,619(19C3)0)#&a<{*lflT £ *. ) . w 

^^-CMU i# «7*l /elite *D»A £JR^T> 
B?fil*ffitt^®«. ±#C h'Jr^r^^ 

--/CLT, 7* 7 * 5 K t> L < « 7 7 - >' ^0 9 
(Dy-y/</^^ 3 Di-/N>l7' , l^ -< -fe* 4 > 



9 VCi;*), i&fll*Jfig-C&*. 

<»: CD J: 7 6^^>. II ffl ^ -f 





#T0> t ©^fctf i>ti*. 


(I) 


pArt 


330 


1fr ffi 08 58 - 6 7 6 9 9 £M 


R) 


pArt 


1519 


**IJ3 (B 58- 77895 %m 


(3) 


PAJ 


655 


4$RfllS58-l92900 


W) 


pAJ 


611 


^1 ±. 


(5) 


PAJ 


1844 


mi ± 


(6) 


pCG 


I 


^U8DB57-134500 #1 


(7) 


pCC 


2 


1* Rtl OR 58-35197 #W 


(8) 


pCG 


4 


#ranB57-!83799 


(9) 


pCG 


11 




(10) 


pCC 


1 


#W (Hautin 



-445- 



(11) pBL 100 t>|SB ( - ) 

(12) i*BR 322 

(13) P C 194 

•< 9 7 — ONA ©DflSltt. ^ 15 DM A ^-fig^-cQj 

0 9 — DMA tt. SSfettittte^fcgjgJrLfcBfK: 

7X5 I ' -s : ^ ^ - £ &es#DNA 77f^ni(0 

^iUtKU, I •> i ') t 7 • 3 ') R - ) 2 K 
-7l*T *B£$ tLTC> (Handel, «. and Uiga. 

A.,J.rtoi., Biol., 53, 159(1970) S§^fiB8J2* 

R^->i©^?£TK:0NA * t *) 

% m f •] m T £ * . * 'J x * u ^ »j 3 - /i/ $ A: ti 

;l/ -b ju a - * % x * X h 7 ^ . 7 * 3 - tU x 7* ;u 
a ^ v * F 6 8 (* n/A&> £ © JjU £ <fc -)T 

Bcflji'fc h 'ir r 77 vg?#ti<z>£3Sft*ra± 

i U T 0 Ift L /c * m ^ * d <k *< T * * # . 

WTc^r ^ ? /i?5ife^fflt>nif «fc *) mi r h 7 

a > v ^- 5? Jjt L s 5 - Z^/uh 7 / h7r ^CB 
ft^r^nr^at^tt (1 .Shi io.H.Sato.H.Nakagawa. . 
Aerie. Biol. Chen. . 36.2315(1972)). 7* U t: v< ? 
* <7 7 ~ 7 - y £ L x m - 7 



#ISlB362-244382 (10) 

& . £ fc ti a> x • x* 7' x U ^co^t^Sc 
*IT (,> * |J5C (Duncan. C.H..Ni Isoo.G.A. and 
Young. F.E.. Gene. X, 153(1977)) 8Bff&4<DNA £ 

* n „ /< * iU X - X f * 'J X . fifc # jg $ £ 
tf$l&lC^>Tta£*lT^*f*C(ChanR. S. and 
Chocn, S.N., riolec. Cen. . Cenet. . 168 .111 
(1979) ;flibb.H.J. , Ward. J.M. and llopwood, O.A., 

Na ture » 2T4_» 398(1978) ; H i nnen . A . , Hicks, J.0. 
and Prink, G.R. . Proc. Na II . Acad . Sc i . USA, 75 
1929(1978)) .ONA 7' v X $ K OKA 

r d h r 7 x t & -r ± ge o ^ x • x 7* -> 

9 XtC*>t>T^ffl$4XT(,>i^rfiT t^^JSiOjH 
U^»4^TSH, 1*0?lBa57 - 1 8 3 7 9 9 
C S2 «l $ tt tz 3 'J % 9 'J fl^BSatfcttT'l'fc: 

# "T *) 7 J* */ ntr?*M£.-lt>jx*-uy 

^tt37x-;l/77-y, 5-7/^oM)r(. 
7t ^«C»tt*^*r (I.Shiio.S. 
So g i ao to, M. Makagana. , Agri c.Biol. Chemi . , 39. 
627(1975)). y u x v ^ ^ □ > y ^ 

L . 5 - 7 fc* d r »; 7' h 7 r y . 7 *7* "fe 'J 

fl)7^^77-A f o->y*K3)cU,'5 - > 

6«7**p nr^7T'/, h »j r f 7 t y t 

KD + t; - K p -7/Vtt3 7x^)l/7 7 ->', 
fDi/ytrn^^-K 7x-;u7 7-yk 

Vu±<y / - hCCftfl^^r ^^Kttcdl.Hagino, 
K.Nakagawa. .Agri c.Biol. Che- . . 39,345 0 975)) 

*tt^«j *3!fS®*te$c OX h V r h 7 r y 
^^^55®HM.*4^rrfc«. »j ® M I2T tci 

tzUm ttttzAZ < i£ t ^. tt Up ^ . »S 1& <L 

LTtt. S^®. «lfflx * v . SCtCdZ-IE 
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;u 3 - x . > » * a - % . v >j 

HI 1***1*. £ #& £ L T ti v 7 y * ^ 7 # x . 
7 v t- 7 * . 7 y t ~ *) A * 0 fib AM* ff! T § 

rt< it r * £ t i r t£ t> ft * . 

\ «i 7* h 7 t y^^ao^^^llti^iii. £ * 

oyoro-*-? - ^E.coii© h v r h 7 r y* 

y^'/a^-^-i |n) £ ti * ft jy Jb © $ 
t» 85 tt £ W L s * * <D £ Jl co 4ft & * £ ¥ iifll £ n 
* 4rtt C 'ft - * * - 9 - £ ft L X *J *) . £ n 
»j * * ;u A £i $jb 0 |*j k T MJr^rXCJ; 

E.coIiT-GD3#ii!te*W;itf . 4 y* 

DNA ffi^ijofl-Sogff^^iSaS^ilb^^OiatftL 
f!r^tL4Kia*|t*fJ:tf*nC3 - K£*i*7 $ / 

Mir^r y£j£a®#*wttc&jtf * 

-/ v x'j T •> i, 7 ? l-7x*/x^Afl)M 
V n t y*-?n y commute* &tf*3£»n<D 
DNA 0>1&£UnQ>ik'&t 7 $ y fi*ffi?i)<Z>&£. £ 

^ % m $ffl IS C 4 L - Y ') 7 V V 7 y CD i; 



ft KJB3 62-244382 (11) 

fi{^*^t 4y?-a4*y« 

t*T tt ^ E.col i h f J 7" Y 7 r V T a * - ^ - % * 
^ ^ - ^ - ^ - 5 * - ^ -*<S5ffl £ftTH 

. BP B > *%Hli:«);^tf,nn/:h'jrh77 
y^-?Dyti % 3 «J **;PiSfiBB5C*?tt-5 L - 

h r h 7 r yftanro#-7frM««sftAii-r * 

£ E.coi (i co a ') % * Afl 

^fTl^irDt—;-, ^- ^ u - ^ - . 

^^^oDNfl 

- ^ - ;jr a . 7 t- ^ a x - 9 - sui* « ^> # c >; 4? 
m^^-y-fc^T (^^mLT> ij*mrzt&&s $> 

7 y X 7 ^^u«t > y ^ - Hr iSfc^x 

•>^7 y x 7 ^/t/fi[ h 7 y x 7 x 7 --fe'iafE^ 

h r h 7 t y •> y 9 - * 0 r 3. - v h iff e 

Mir^Ty^oy^t/^feftDNA 0 
7* u t* ^ ^ 7- ■> . ^ 9 h 7 v 9 u 

AJ1!225(PBRM-P4370) ^1 £ ©CMC *$ Jft (^7*1- 
yi g/^> fS*^.x + ^l g/fl, 
0. 5 g / di . &C>' HaC £ 0. 5 g / it % £ v p f| 
7. 2 L tz h <D) 1zm®L. 3 0 fC^)3l$ 

il^CO 7 x J - /U&EfctC J; ♦) % tfefe^DHA ^Itfj 

1-2 -< ^ ^ — ON A ©»flS^ 

*« ^ ^ - i t TpAJ1844 (5>?-S 5. 4 > 1) ? )V 
K y) ^rfflt^ -5-0 DM A ^i^COlUCC L- T SB S! L . 
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3; 1' PAJJ844 £ 7' y X 5 K £ L t Siff t * 7 U 
V,<9 * 'I t J* • 5 9 \ 7 i /b> y ? A AJ 12037 
£ I 0 0 i» £ cdcmg Jft C ®m L . 3 0 r T » 

H^ck ?8if S . 30,000 x g . 3 0 #0*3Jfl<k 

® x ^ y - ;u Jjd a. T DMA £ ct ft 0D $ U rt: . C ft 
£>>ao>T0N tgftig ( 2 0«n h ') xJSfifcE. 2 0 

»H Ma C £ , 1 «« EDTA (pN 8. 0 ) ) CttMtt » ft 

P/IJ1844 7" 7 X $ KDNA V) 2 0 0 /* g £ ft rt: . 
1-3 I&feteONA \£K0>'<9 * -^OWA 

1*1 Tftfc&fcttDNA 1 0 £1-2 T»fcr 
7 X 3 K DM 5 <!:^:WPKx/K?^U7--fe' 
Pst I T- 3 7 T tC 1 IfrlSlttft U <3»r 

Lfc. 6 5 VIZ 1 0 ttfi.TJjnftLfc^U ffi&jic;ffli£ 
3?£L. ATP & 0 £M- # X l"{ h-A/^$Tx 
T 4 y r — i^E&SfeODNA ') *'-t'C<j; tT 1 0 t 
H 4 ^TrIEI* LDNA ia£i4tt-t!-L^/c. 

£&*2>*BJf*£0. 5M>*-^o-x x 2 0 «M ^ 
My«, 2 0»»fi<b-y^'*i"!>i, 3. 5 H ^ t 
y * «f 7* o X (0i fco) &> U *S»«P!SI6 (plI6. 5) 
0. f> »£ T&frUrt:. #<^T? 1 0 0 ') 

- A££C*SWNPttl&C.«i33 O 3 0 r T 2 OttRfl'T 

0 Y 7 v * Y ittffl r> /c. 60O0x g > 1 0 ftffflift 
't>tt&&x r d h 7* 5 X h £SMMPTft# L 0. 5 

» fi 0s«mpkipjj[2:-w j© l/c. ;o!KLtf!|^n 
/cro h r ? x h £ 1-3 -esastLfcDNA t0*/ e 

3 OHKtt-Sftc&fwLfc&v 

£ 2 ttlBIJifclE L fc. COro h 7*7 X b £SMMP*S 
JGM « 2 Tfci^fc. SHttHSifc i .£K#«©L> 
Jfri*%#0>fc«>* 3 0 r r 2 B*fSUSHbfc. C <D 
lgSi«£pH7. 0 0>r d h 7*y X I- fl£te*fc-hfC& 
L fc . 7* o h r 5 X ^ m± *S ife ti & 8? 7k I £ a> 
*) h 'J X C fc K o /lO 7 X J / 9 s 

1 2 (j , HC « 0. 5 g , /fl'D-X I 0 g . 

M B C £ z • CH,0 8. 1 c * CaC £ z • 2Hz0 2. 2 g , 
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te^<& x ^ / - ^nx. Tills ? n/iOKA oiiie 

£ !* IR L fc . 

1-4 7 y x 7 ^ -> v 9 - Hr ifl Ie ^ * x * 'j 

^-v ifiltf <7)^ a - - y / 

v > V 9 --fcf^mttASGO. *X*»i.*K 

WU 7^X7^ ^^1-7^X7^7-^^^ ^Nti 

38. M/ r h 7 r :/ •> y ? - 0 7' ^ ~ y t- 
««E^30 (^rn6AJ1212S N - / 

*) ^^^Jlf^ C ^ Cct *) ^» L/:) £DNA S?? 

^®?r(ftfl>^T^<b LTttv7*oh7'7Xhh7 

5 m £ ©CMC «*iStfeT«»l*«[JUJ©^flj|^ T15 
fll b . ^ii/'|yCt0,6iiv ^ /« « ^ JJU '& > 

(Oifcott) 1 g . K,HP0, 0. 2 g , 3 A^ffitt h 'J 

3 o r t 2 iSISI^tt^, ^S^iaco^r^-^ 
MJ25000 flSO^ Dy^7jL^3-^Sttl^ d^.- 

-X. 1 xiiSttry*-^^ 0.3K££. 0.! 

V ^ A. 0. 0 4 Hfc&^S* •> 
•^A7*fi. 2ppi 2 ppi 7y#y>f 

2 0 0 m 6/ e •*> 7 3 y fg«i2x 50 b/ e 
f- y . i> % J «(Difco) 3 g / £ x 9 o ? 
A7a.^n-;ui 0^ g/m£. pit 7. 0. 

AS60£/TI^/cK4f frh 2 ttv * 3 8 *JI!ttfclZ# 

Jb K 5 tt ^» r 5 X 5 K £ lifiib L i C ^) . n 
r 0 7* ^ X 5 r^M-rn^ KpAJl844 
J:4b9l«^C^d<. AS60^m ^/c E^>^> ^ fif 
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fcilll£/L 7' 7 X 5 K£ptr P E36 . plrpE4. Na38£ 
ffl ^ /c E til Ift a. 7*7 X $ ^£ P trpD3B51, 

Na30£m> HI Ift* ? v X I K* 

ptr P B301 fc. 

1-5 ifli^Hfefft 

1*4 -CfflfcflLS*. 7* -7 X $ KptrpE3S . ptr P E4. 
Ptrp03851 v ptrpB301±K&* T^7-/HK> 
^ ^ - . * X * x ) * > /U7 y * 7 - /i/ftj 

h v y 7, 7 * ? - Hr IB Ik =f * b x ) 7 b 7 7 y > y 

i2T**:«>* ptrpB36 v ptrpE4£rtS60K , 
plrp03851 £ta38C. p tr P 030I £ Na 30 K ffi /£ J& r R 

%l I* L tc . 

3 C * ft ft I 0 IS* ft * J; tf . Ml 7* I- 7 r y 
3g*tt*Sl3-: fc. -SrCDWiR. ft h # 5? *l± * 
T(\% 1,'C *3 *> . ptrpE36 v ptr P 04. Ktt7y*7 
-^•>'/^-'fe'ifilK?^, ptr P 03851 CSt, * 
* * *) # £> t y * ? - fig h 7 > X 7 * 7 - -er 
ifl fl- # . p tr P B301 (Z ttMir^77 

K/< v *BS4 l MlkL.fctt) ^4>H^W 1 -C^kL 

Bamlll &fr'ttSalU X (i Xho I T^^tC 9)81 I s 
E.col i CD 2 9 — pl/Cl 8 (Mess i tig, J . , e t a!. .Gene. 
33.103- 119(1985)) 0 * M PS ft % 9) 8fr gpM£ C 

E.colt JM109 (rtesa t ng , J . , et at.. Gene. 33, 
103- 119(1985)) fcjgffi ft & L . X-Gal (5-bro«o-4 
chJoro-3- indolyl - 0 - g a I ac tos i de) . 1 PTC 
(inopropyl- $ - D - t h i o- go 1 oc topy ra nos i de) . 7 

y t* > >j y ^ ^ L 2? ^ i§ 1ft 7" u - f ^ y ^ L 

. 3 7 -c n 2 4 If RSI i£ # ft Hi m U Q 3 a 
- O 5fr #J 1 5 0 0 :io--£-ha-fe/uci-X7 
^ ;ui7 -±Ct*>) iitf*:. 0U T ft 7 y * 

-^fiSt*> y^ --tr ^te^ (trnE) 
ptrpE36 CDK2kb. © Ps 1 1 ft A Bfi « £ 7* o - -/ iZ. L 
X v n D ^ ~ 4 7* 'J / -< -fef -f > 3 y (Crunstcin, 
H.. Ha I Is. J.: Methods in R n z ymo J o C y , 6j) . 379 . 
rtcade»ic Press Inc. .Men Vork(l979)) ^ <T U ^ 

Sa II ^ fiH/fl L ^ E # A* ^ I -3 (D # Cs x 7' ^ a - 
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< . p lrpE4 (X 7 y 7. v ~ A/ fij •> y £ - -fe" CO ifl 

<E?-a) -fiB^^ t o , citat»frtift3 ft 

tc. 

KptrpB3C . ptrpE4 v ptr P 0385I . ptrpB30I^JS 
SL> ^^C^t>^^Mffi»jST'W^Lf?ADNA 

ruh'/v'^T-'J *) J* v 9 b 7 x i\> / y ? 2*<D b 
*) T V 7 r V ± ~i v V & 9 v - y 
yutf/^r'IH?^ H 7 * ;i/ > y 9 J* 
AJ11225** I^J^S^CJ; *) #8* U/c 5 - 7 
;U ^ o h r; r h 7 7 v |g ft 0) ffe 104 1 ( b ') 7" h 
7r XC t k47>^7-^K>^5 f -'t'07^ - 

y * ft /c . Ba«H i g # ^ ^ A: & ffi ^ r 7 * 5 K 

*ptr P E97 . Sa!lK#*£&fcr 7 7. ^ K £ 

Ptrp£42 HBHW 1 X ^ L/c^T?£Ct$A 

DNA WiM-©«ira»*9IBitfta*^j«Lfc (35 10) . 

ptrpP385l 

*<dSjR. ptrpB97 tiptr P E36 . f^JJlK 
ptrpB30KD^APstlK^ ^ 3 U ?WPR W Ift 0 W 
f ^Pstl(«rii *W(-T*>**) . P trpE42 « P trpE36 

ptrpDagsi 

X> P trpE97 £plrpE42 ^ ifi © Ba.H I - Sa 1 1 Sir M* 
3 

N - (5-*X4i9#£"l') 7 y X 7 ^ 

V / 7 - -tr' - -i y K - - 3 - ? ') * o - ;u y 

y eft •> y ^ - if ia^T (trpo <D*y-f>j o - 
y ^* & ck b ») 7* f- 7 r y y y ^ - m o v 7' 3. ^ 

v h JtiE^ ( trpA) <D*t 7* 0 B - ~ V f 

m 1 srcDiflfc*. r 5 x 5 K0WADNA iyr)tcDaifi 

Pa»*Jfiia©ifcl2^ tbtrpOiflfe^ <t IrpBififE-T-© 
reltltrpCiflfE^ trpBiHc^ ©T^atC trpAil|<E 
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^ i* <n & i ■ * o x it u : * i -^ a. h n t ^ k . * 
3-1 irpcise^ cD-y-r? n y 

fclllft*. 7* ? * * KptrpE97 7*m?35 1 HC^LA: 
*<j2kb. ©Sstl-EcolllBlrJt £#|5 SslI.EcolM 
T tfjf U fc pUC19 (Mess i ne . J . . e t al.,Cene, 33. 
103- 1 19. 1985) tCi$tS Uc_y d -t- - 9 - frb 

ft 2. 6 kb, OSatl-Hind Iff fflf It * ^ ® L Sa 1 1 . 
Hind m L pUC 18 (Mess i ng , J . . el a 1.. Cone. 

33. 103- 119. 1985)) J_ac_7' a * - * - 

b (01h*ffr*Ife£.K Z> & r> tC&HLx E.coli 
CCSCNql5889 ( trp C60. pyr F287. his Cl. 
Uc Z53, rps l8 . * ' ) Jfc K f£ & L . * 

Sstf-EcoRili/rJ* > ittv^assti-liBd unyiJt 
*fr -r -sjiilft^r 7 x $ Ktt. e.coi i0)3SJR1't;£ 
ffi & <* * *: . 

Ullftir^ 5 Kptr P E97 *£3& 1 ®KLKLtz 

£4 7' U fc* 2 5* »J +> 2+ ? 9 Y 7 jl )\s / y 9 2* to 
r 'J 7" r 7 t a y <D #C # 3? RNA .f >] 

/ 7 - ** <0*$£g|H£(trp7"n * -) % <} #>/ 

- j- ois&ffittx r y x ^ - ^f$t > y ? - 

^ (trpE. trpG) x *X* V >X v i A 

fi* I- 7 y X 7 x 7 -Hr ifite^ UrpDK N-(5~* 

x * »j ** :> ;i/) 7 y x 7 - A'fiE << y > 7 - -far - a 

y V - ^ - 3 - ^ 'J -fe a - ;u ij y ft f y ^ - Hr ifi 
(£?<trpCK h 7 r h 7 r y > y ^ - -fe'iflli:^ 
(trpB. trpA) tCft£-f *DNA &tf#li:iK 

r ci * - ? - t trpEtni&iftfc-T- £ ©Rim. 

ytcKl^ir* * -< u-9 IfliKu^/ur 
<*> 911985 7 * - ai- > 3 yizW*+* «j 

- / - *< 7 f K (trpL) # 3 - Kti 3HSi 7 r 
a * x - * 1" 4 sjlist * <h 
ill & 5 *l ($30) . 9 - 5 * - 9 - © M i£ li 
35 6 IK) * L tz. 
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BamHI T^tg[L^pUC»8 lac7*P ^ - 

9 - t> QtZ^MVtelZ K Z <k t iZf&XL L . 
E.coli CCSC ( trp ft33. _r_ha-7. ^ * ) % 

BKKl&Ltz. -eOlS^. Nru MILIUM ft ZKt 

*> m & * r 7 x 5 k ^ I* r & k« i» « r e . 
h '/ 7* h 7 r y^'X&om&tflz&btitz. 

M) 7 F 7 7 y^-<cry0igS8iI^j0j'JliS 
Hfifetf* 1 «i tlfcptrpE36 . ptr P 0385l . 
plrpB30!&Cf %fcW 2 T# «bn^ptrpE97 ^ W f 
ilftelH^^^r^x^ K 4) 219 $2 & fr o £ • 
^^®7'7X5 KOfJA DMA lirritC-7^TpUC18 
gZV>tipUCl9 X {iW13nplO(Nessiii C( J., ln d Vieira. 
J.v Geneil, 269 (1982))* ffl t> ^didcoxy chain 
termination ih (Sanger. P. e t a I . , Proc. Ma 1 1 . 
Acad. Sci.USA74. 5463 (1977) )C<t *) 35 2 S C ^ L 
tzY&%tg.mikfe<Dtz*>C>W*m^± -> h '/ 7* 

iSS«?!la>*^®tSm. ftt££nfc r '/ 7* r 7 

r y^-^o y®7*DaE-.^ - *<Dftlfig 
*51!K-r 4 35 4 WtCHkLtz ck 7 ^ v ptrpE97. 

!^l,WtptrpE36 OEcoRI-Hindfll fflr rt (ft 5 5 Obp.) 
^B.coltCDra^-^-7'0-7'^^^ - pit km- 

6 ( f y f •> y Wfi ( a p ) . r^^Mri 

y (Tc) tt) (Bros i us. J. , Cene 27. 151 (1984) ) 

IZ + T' 9 a - y L tz . IHtl/caiUr? x ^ K 
ptrpPOl ttB.coli^TTcgttt^^JJlLA:. 

^ *bC. pAH330 tfeifc© r >i > h 7" 'J X.fitte© 

^ paj22G0>psu wM?$fotzvsti-c mm L 

/:±?eM!U r 7 x ^ Kptrppoi fciSSMU. 7'u 
f/N'^r t- »i ^ AAJ11225 *^Sf£«5L/: i C ^>Tc 

ptr P po2 £$rr ^ iB?rteift«c(7>Tc«t4g:it^ 1 ^ 

£ * L /C O tC. Trp.^?9ETr liTcC M 1* 
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EcoffMiiadflJ KJV*flluI!ftli tt. HaelQ T ffl Iffi L * 
&0rtt£p1IK*SSl:C * 7* ? a - > H l, /. (g«5 0) 
*4>ttJIUl«I.|i»d ■HHrCSlbP.j llaelU- 
Hind 0 (135bp) lCrat-^-^^^| i:i 

-pKK232-8 ( Apfijft . ? o 
Alui nindQlKjt(5lbp.) icro^^^ 

- -fe* iHfc^ (trpD) , N - (S - * X * »J ;K ■> /U) 7 
'J * o -a,.; ( lrpC ) % |. 

tic* * h vrh7r yiifflota. 

* n>s v 9 i> h >) r b y 7 >e>i 5ir P o. 

trpC, trpB. trpA© 4 i8fe^^^r -Sailfl^r 7 



A 5 KpAJ234 £;*H>T. L-h')rh77'/^I 

pAJ234£/fH>. m-7/^a7i^;i/77^y 
5 -7;u^d h»j 7 -}. 77 y|jj$tt 7 ' U t*/v 
^•'l-H • 7^7x;My * i.M247£*r?j£ 

LXU ^n/cAJ12195(FERH-P8014) h 

t5 « * * • 

1 3 0 6 > <Nll 4 ) f S0, 2 5 ff % 7 t JUfc I 2 G . 
ttfiS 3 n * . KH.PO, 1 g % HnSO, • 7 II 2 0 1 0 n* s 
MdSO. - 7H.0 1 g . d-ft->y5fl^ . ^ 4 

y 3 >- 12 ftSE i3 2 0 0 0 /. 6 . / fi^HO^ 
•J- w > y G 5 0 * £ £ G f& foM ft $ f Bfc ft J 
50 CaCO, 5 0 g ^ ;fc 1 / pit 6. 5 . ) 

2 0 . * £ 5 0 0 .«(OlSP7n3CAnn 

^^«^«ltt^M^^tt. 3 0 r a 7 2 i^KI. 

-451 
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X : XhOl 




-453- 



% 6 m 



u — c 

C G 

U G 

C G 

G C 

* i 

u (5 

C 6 

C G JG»-i40.9kcaI/mol 



A C 

9 f 



A U 
G C 



UAGAAACAU UUUGCGGUUUAGGAAAUCUCAGGGUUUU 



U 

c 
c 



d 



& 1 H<7>&£ 



©Int. CI. 1 



6712-4B 



// C 12 P 21/02 
(C 12 P 13/22. 




-454- 



¥ ft a IE ;» 



unwell, n3® 



M*n61<tftM$ff8 7600^ 

2. Ama^A 

£tt < 006) Mi- <0 H ^ ^ Ik 

4. Mit^^nm 




#B?|8362-244382 (19) 

T. M} £ <D 3 

c D nawsmi ihi 1 - i 4 f? b r * <r> , 3f5 
2 a « • • »Bji**t. ). j £ r # . sn 2 

tttrp E, *B 3 A tt tro G, SB 4 « tt trp 0. 3K 
5 iC tt IPP C , SR 6 & I* trp B « Slf 7 K W t r p A 
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